The purpose of this meta-summary study is to determine the preponderance findings about the contribution of STEM education to the dimensions of the science curriculum and the learning-teaching process, its limitations and applicability by bringing together the studies that examine the views of teachers and students participating on STEM education. For this purpose, 22 research reports collected according to particular criteria from the literature were included in this meta-summary study. The frequency effect sizes of the data of the research reports were calculated and the frequency effect size was reported to be higher than 15%. As a result of the meta-summary study, 31 expressions were conceptualized under the themes of (i) the contribution of STEM education to knowledge, skills and affective dimension, (ii) contribution of STEM education to Science-Engineering-Technology-Society-Environment context, (iii) contribution of STEM education to learning-teaching process and (iv) the limitations and the recommendations on applicability of STEM education. It was determined that the most important contributions of the STEM education to science curriculum dimensions were as following; (i) appropriate for physics subjects, (ii) developing life skills, (iii) attracting the attention of the students, (iv) creating career awareness and (v) learning by fun.
INTRODUCTION
Education is in a mutual interaction with science and technology. Developments in science and technology influence the education, and vice versa. Therefore, it can be said that today's rapid-developments in science and technology force educational organizations not only to raise individuals equipped with knowledge but also to educate individuals who know how to access the knowledge and produce new information by using the knowledge they have obtained. Educational organizations educate individuals with the knowledge and skills they have developed through teaching programs. For this reason, the Turkish Ministry of National Education [MoNE] aims to give some knowledge and skills to the students in the curriculums developed since 2005. As a matter of fact, MoNE adopted a program design approach based on an interdisciplinary STEM is an acronym created by putting together the initials of science, technology, engineering and mathematics in order to describe the education or professional practices in these fields (McDonald, 2016) . This acronym is translated into Turkish as FeTeMM.
Though not an absolute compromise on the definition of STEM education, some researchers attempt to integrate some or all of the fields of science, technology, engineering and mathematics, or some part of a class, a unit or course, based on the relationship between the subject matter and real-life problems while some researchers define it as the approach of exploring the learning and teaching among two or more STEM domains or between STEM domains and other courses (Sanders, 2009) . Kelly and Knowles (2016) defined STEM as an approach in which students are taught the content of two or more STEM domains in applications that relate science, technology, mathematics, and engineering in contexts involving real-life problems to enrich their learning. According to these definitions, STEM education is employed as (i) it involves an application that relates at least two of the science, technology, mathematics and engineering fields, (ii) these fields are brought together in a context based on real-life problems, and (iii) it helps teaching students the subject-matters or enriches their learning.
The purpose of STEM education is, by providing students with STEM topics and practices, developing positive attitudes towards STEM, and enabling them to be lifelong learners, (i) to increase the number of students who choose STEM fields as a profession, (ii) to expand the workforce with STEM skills, and (iii) to increase the number of students who are STEM literate (National Research Council [NRC], 2011) . In other words, students are expected to make a career in STEM areas to move from the consumer position to the producer position by acquiring some skills through STEM education. Examining these aims, it can be said that the aim of creating a workforce through STEM education is political while making students become STEM literates serves a pedagogical purpose. The STEM concept is the outcome of the political agenda of the National Science Foundation [NFS] for the first time in the late 1990s in the USA International Journal of Instruction, January2019 • Vol.12, No.1 as a professional and economic necessity in order to increase the number of students who prefer STEM fields (Blackley & Howell, 2015) . According to Blackley and Howell (2015) , the STEM was first seen as individual disciplines, then it was taught with more emphasis on other fields because of the lack of engineering field in the curricula, and later, upon determining how to include the engineering field, "STEM Education" concept emerged, and finally, it was followed by the concept of "Integrated STEM Education" after the relations between these four fields were identified. In recent years, the STEAM platform has been formed with the addition of the Art component to integrated STEM education in order to develop creativity and innovation aspects (Land, 2013) . In addition, education of science, technology, engineering, arts, mathematics, entrepreneurship and design (STEAMED) has been discussed along with the addition of the components that emphasize the design (D) of the product and the entrepreneurship (E) necessary for marketing the product (Albert, 2016) .
In STEM education, there are two approaches to integration of science and mathematics fields into the engineering field as context and content (Moore & Smith, 2014) : In context integration, engineering design is seen as a motivating tool for teaching the content of mathematics and science fields, whereas for integration of content, engineering skills form a part of the learning objectives together with science and mathematics content. Based on these integration approaches, the STEM curricula should involve (i) a process and product based evaluation (ii) in a digital format (iii) using inquiry, problem and performance based and constructivist teaching approaches (iv) with an interdisciplinary approach and understanding by design (Lantz, 2009) . Pedagogical applications such as inquiry-based teaching, argumentation, digital learning, programming and robotics are generally employed during the implementation of curricula (McDonald, 2016) . In inquiry-based teaching, students are expected to define daily problems, form hypotheses, collect data, evaluate hypotheses, generalize them, and assess themselves in this process (Kauchak & Eggen, p. 369) . In the argumentation, students are required to participate in a scientific discussion, make a claim based on the facts, justify and support these claims, and specify the conditions under which the claims will be correct (Toulmin, 1958) while in digital learning, they are to use mobile devices such as mobile phones, tablets and notebooks in the learningteaching process. In coding and robotics, students are asked to program a robot using one of various coding languages.
The integration of technology and engineering into school education through various inclass pedagogical practices has been set forth as an effective tool for enriching student learning and enhancing student achievement in STEM domains (Brophy, Klein, Portsmore & Rogers, 2008) . Indeed, in the literature review conducted by the NRC (2014) on the impact of integrated STEM education on learning outcomes, it was determined that STEM education has significant benefits for students and educators. According to this, learning outcomes of STEM education for students are specified as (i) increasing academic achievement, (ii) improving the 21st century skills, (iii) augmenting the number of students who are taking courses in STEM fields, continuing education and graduating, (iv) increasing STEM workforce, (v) developing the interest in STEM and also STEM identity, and (vi) improving the ability to convey understanding between International Journal of Instruction, January 2019 • Vol.12, No.1 STEM domains. The learning outcomes for the educators are (i) the use of instructional strategies that engage students in scientific inquiry or engineering design, and (ii) the enhancement of STEM and pedagogical content knowledge.
When the studies conducted to reveal the effect of STEM education are examined on the basis of methodology, it is seen that there are quantitative (Gökbayarak & Karışan, 2017; Cotabish, Dailey, Robinson & Hunghes, 2013; Robinson, Dailey, Hughes & Cotabish, 2014; Tati, Firman & Riandi, 2017) , qualitative (Ayar, 2015; Stubbs & Myers, 2015; Holmquist, 2014; Yıldırım & Türk, 2018) and mixed-method studies (Acar, Tertemiz, Taşdemir, 2018; Yıldırım & Selvi, 2016; Robinson, 2016; Poole, 2016) in the literature. Quantitative researches are usually prepared with quasiexperimental designs, and the effect of STEM education on various variables (academic achievement, attitude, etc.) is examined by giving STEM education to the experimental group and traditional education to control group. Qualitative research is mostly prepared by the case study approach and the participants' opinions on the applied STEM education are examined. In the mixed method, the effect of STEM education on the quantitative dimension is investigated by the quasi-experimental design and the opinions of experimental group as to the effects of the STEM education are taken on the qualitative dimension.
There are also meta-synthesis studies in the literature that determine the characteristics of STEM education (Nite, Capraro, Capraro & Bicer, 2017) and the effect of STEM education on academic success, skills, and attitude (Yıldırım, 2016) . In the metasynthesis study conducted by Nite et al. (2017) , 57 individual studies were categorized in terms of their characteristics as reform-based learning and teaching, informal education, teacher factors and technology use. Reform-based applications cover the inquiry-based instruction, engineering design, project-based instruction, problem-based instruction, and applied activities. It was determined in the category of teacher factors that teachers' field knowledge increased most with STEM education. It was revealed through the informal STEM education that the students' interest in the STEM fields increased, they had an increased desire to acquire a profession in these areas and developed positive attitudes. It was determined in the meta-synthesis study conducted by Yıldırım (2016) that there was a strong match between the principles of STEM education and the international comparison exams, and that STEM education had a positive effect on the academic achievement and attitudes of the students and that STEM education principles strengthened the creativity and problem-solving skills of students. Different from these meta-synthesis studies, this meta-summary study aims to determine how important and widespread the contribution of STEM education to various learning outcomes is by calculating the frequency effect sizes of qualitative findings. Thus, this meta-summary study is considered to be important in terms of leading to applications and new researches to be conducted in the field of STEM education.
The purpose of this meta-summary study is to determine the preponderance findings about the contribution of STEM education to the dimensions of the science curriculum and the learning-teaching process, its limitations and applicability by bringing together
International Journal of Instruction, January2019 • Vol.12, No.1 the studies that examine the views of teachers and students participating on STEM education. For this purpose, the answers to the following questions were searched:
1. What is the contribution of STEM education to knowledge, skills and affective dimensions?
2. What is the contribution of STEM education to Science-Engineering-TechnologySociety-Environment context? 3. What is the contribution of STEM education to the learning-teaching process?
4. What are the suggestions on the limitations and applicability of STEM education?
METHOD
In this study, a qualitative meta-summary method, which is a kind of research synthesis, was used. The qualitative meta-summary is a quantitative sum of qualitative findings in the form of a thematic summary or questionnaire data on any research topic (Sandelowski and Barroso, 2007, p.151) . In this method, the findings obtained from the qualitative studies conducted on the same subject area are drawn together and the effect size of each finding is calculated. In this way, it is aimed to make more interpretations by determining the prevalence and importance of the findings (Onwuegbuzie, 2003) . The reason for the use of the qualitative meta-summary method in this study is that the studies carried out on STEM education are mostly qualitative thematic. The qualitative meta-summary method involves the stages of (i) the extraction of relevant findings from reports, (ii) editing findings, (iii) grouping findings under common themes, (iv) abstracting findings and (v) calculating effect size (Sandelowski and Barroso, 2007, p. 152) .
Literature Search Strategies
Google Scholar, ULAKBIM, ERIC and EBSCO databases were searched to reach the studies conducted and published about STEM in Turkey. The search was performed between March 2018 and April 2018, with a complementary search in May 2018. Key concepts such as "FeTeMM", "STEM", "FeTeMM views", "STEM views", "FeTeMM activities", "STEM activities", "Design-based science education", Engineering designbased science education " were entered in Turkish and English during the search process. By examining the reference parts of related studies conducted via content analysis and meta-synthesis, it was checked whether there were studies that could not be reached. As a result of the search, 334 studies carried out about STEM in Turkey were reached. After identical copies of these studies were removed, the titles and abstracts of 225 studies were examined. 158 of these studies were excluded for the reasons such as incomplete text, not including STEM activities and being book chapters. The remaining 67 studies were examined for suitability.
Inclusion/Exclusion Criteria
The studies included in this meta-summary study should be (i) carried out in Turkey prior to March 2018, (ii) with teachers and/or students of whose opinions about STEM were not published in peer-reviewed journals were not included in this study.
When 67 studies were examined according to these inclusion and exclusion criteria, it was determined that 17 studies used only quantitative methods, 20 studies received opinions without activities, the samples of 2 studies were taken from abroad, only robotics was applied in one of them, and 3 studies were not published in peer-reviewed journals. Accordingly, the remaining 24 studies were evaluated in terms of quality.
Evaluation of Quality of the Studies
Scoring system developed by Pulye, Gagnon, Griffiths and Lafleur (2009) was used to evaluate the quality of qualitative studies. In this scoring system, studies are scored as "existing"(1 point) or "lacking" (0 points) in terms of purpose and research questions, the research approach and methods, the context of the research, the sample, data collection tools and analysis methods. Then, the quality score of the study is calculated by the formula [(The number of existing criteria)/(Total number of criteria)] x100. In this study, the evaluation was performed by adding "partially existing" (0.5 points) to the scoring system. According to this, the quality score was calculated by the formula [(the score of the study)/ (Total score)] x100. The studies with a quality score below 50% were not included. As a result of the evaluation, two studies with a quality score of less than 50% were not included. The flow chart for the inclusion process is given in Figure 1 .
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Coding of the Characteristics of the Studies
The studies included in this meta-summary study were coded in terms of the author's name and date of publication, brief purpose of the study, qualitative approach or method used in the study, sample and size of the study, data collection tools and data analysis method.
When the 22 studies included in the meta-summary were examined in terms of purpose, 15 of them aimed to determine the participants' views of the process, three of them to identify the participants' evaluations of the process, two of them to reveal the participants' perceptions of the process, and the remaining two to determine the effect of this process on the participants' perceptions and perspectives. 11 of the studies were conducted with case study, six with qualitative descriptive, two with action research, two with mixed research, one with experimental and one with phenomenology method. The study group of the studies included consists of a total of 699 people (193 secondary and high school students, 463 teacher candidates and 31 teachers). As a qualitative data collection tool, semi-structured interview form was used in 11 of them, open-ended question form in nine of them, observation and interview in one of them, and activity evaluation form in one of them. Lastly, as a qualitative data analysis method, content
International Journal of Instruction, January 2019 • Vol.12, No.1 analysis was employed in 20 of them, descriptive analysis in one of them and constant comparison in one of them.
Extracting the Findings from Reports, Organizing and Grouping
In the context of this study, the STEM activity was defined as an event in which the participants transformed the information they learned in science and mathematics into an engineering product using technology. All the findings including the views of those who participated in the STEM activities performed in accordance with this definition were extracted from 22 reports and written down on a Word document. When the findings were extracted from the reports, they were sorted out from; (i) code definition tables, (ii) direct quotations of the participants, (iii) the references to other studies, and (iv) interpretations of the researchers. As a result of this sorting process, a total of 390 expressions regarding the STEM education were obtained from 22 studies. These expressions were organized by entering them to a qualitative data analysis software and were grouped as the contributions and limitations of STEM education, and suggestions for the applicability of these education.
Abstraction of the Findings and Calculation of their Effect Sizes
In the abstraction process, the expressions having the same meaning were combined into a single expression. Thus, the fewest expressions representing all the findings from the research reports were obtained. Accordingly, the 390 statements drawn from the research reports were conceptualized under the themes of STEM education's contribution to the knowledge, skills, affective dimensions and the learning-teaching process, its limitations, and suggestions for its applicability. Following the conceptualization process, the frequency effect size was calculated to determine the preponderance of each expression. The frequency effect size is calculated by the ratio of the number of the reports containing the findings to the total number of the research reports. In this meta-summary study, 31 expressions were included, with a frequency effect size higher than 15%.
Validity and Reliability
The descriptive, interpretive, theoretical and pragmatic validity types are improved to ensure validity in research synthesis (Sandelowski & Barroso, 2007, p.232) . The main idea of these validity types is negotiated validity (Belgrave & Smith, 1995) and is based on the agreement. In order to achieve this, (i) the most important databases that publish research reports on STEM education were scanned at regular intervals, (ii) the search was conducted separately by two people using keywords, (iii) research reports obtained as a result of the search were compared and their suitability was discussed by evaluating them separately according to evaluation criteria and (iv) an expert with publications in STEM education was consulted on the suitability and usability of the findings obtained. In order to ensure reliability, 20% of the collected research reports were randomly selected and given to another person, and he was asked to extract the data from the research reports, to organize them and to conceptualize them according to the determined seven themes. Later on, discussion was made on the suitability of the results and an agreement was tried to be reached.
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FINDINGS

Contribution of STEM Education to Knowledge, Skill and Affective Dimensions
Participants expressed their opinion on the contribution of STEM education to knowledge dimension in 5 of 22 research reports included in this meta-summary study and to skills and affective dimension in 21 of them. These views are conceptualized in Table 1 by 15 expressions. As seen in Table 1 , participants of STEM education expressed their opinions on the contribution of STEM education to knowledge dimension in one of 15 expressions, to skills dimension in nine of them, and to affective dimension in five of them. Participants stated, with an effect size of 80% (f=5), that STEM education is most suitable to teach or learn subjects about the learning of physical phenomena. When the contributions of STEM education to the skill dimension are examined, it is determined that this education contributes to the improvement of life skills at the maximum with an effect size of 57.1% (f=13). Following that, STEM education respectively develops psychomotor skills with an effect size of 47.6% (f=10), problem solving, scientific process, engineering and design skills with an effect size of 42.9% (f=9), imagination and inquiry skills with an effect size of 28.6% (f=6), critical thinking skills with an effect size of 23.8% (f=5), and 21 st century skills with an effect size of 19.1% (f=4).
Examining the contribution of the STEM education to the affective dimension, it is determined that this education attracts attention and interest, arouses curiosity, and provides learning desire and motivation with the effect size of 71.4% (f=15). This is followed by developing positive attitudes towards the lessons with an effect size of Vol.12, No.1 33.3% (f=7), giving students the responsibility with an effect size of 28.6% (f=6), enhancing students' self-confidence with an effect size of 23.8% (f=5), and enabling students to become aware of both real life problems and their own knowledge and skills with an effect size of 19.1% (f=4).
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Contribution of STEM Education to Science-Engineering-Technology-SocietyEnvironment (SETSE) Context
The participants expressed their views on the contribution of STEM education to the science-engineering-technology-society-environment (SETSE) context in 21 out of 22 studies included in this meta-summary study. These views are conceptualized in Table 2 by two expressions. As seen in Table 2 , STEM education was found to contribute most to career awareness in the students with an effect size of 42.9% (f=9) in SETSE context. Thereafter, it contributes to the relationship between the STEM fields with an effect size of 38.1% (f=8).
Contribution of STEM Education to Learning-Teaching Process
The participants expressed their views on the contribution of STEM education to the learning-teaching process in 21 out of 22 studies included in this meta-summary study. These views are conceptualized in Table 3 by seven expressions. STEM education provides active participation of students. 6 28.6 STEM education associates course content with life (living problems). 6 28.6 STEM education provides transfer of theoretical knowledge to practice and concretization of information.
5
23.8
When the contribution of STEM education to the learning-teaching process is examined according to Table 3 , it is seen that this education enables the students to learn by fun at the maximum with an effect size of 61.9% (f=13). This is respectively followed by effective and permanent learning with an effect size of 47.6% (f=10), cooperative and
International Journal of Instruction, January2019 • Vol.12, No.1 student-centered learning with an effect size of 38.1% (f=8), providing active participation and association of course content with daily life with an effect size of 28.6% (f=6), and concretization of information by transferring the knowledge with an effect size of 23.8% (f=5)
Limitations of STEM Education and Suggestions for Its Applicability
Participants expressed their views on the limitations of STEM education in 14 of 22 studies included in this meta-summary study and on its applicability in 11 of them. These views are conceptualized in Table 4 by seven expressions. 14 100 It is costly because of the need for adequate equipment and materials for the implementation of STEM education.
11
78.6
The preparation and implementation of STEM education is difficult. 5 35.7 STEM education does not relate to curricula and the test-oriented education system.
5
35.7
STEM education cannot be applied in crowded classes. 4 28.6 In-service training should be provided in the form of seminars, conferences or workshops to increase the knowledge and skills of teachers on STEM education.
45.5
Material support should be provided for the implementation of STEM education. 5 45.5
As seen in Table 4 , participants in the STEM education gave an opinion on the limitations of these activities in five of these seven expressions and on their applicability in two of them. When the limitations of STEM education are examined, it is found that the preparation and implementation of STEM education requires time at the maximum with an effect size of 100% (f=14). It is respectively followed by the high cost because of the need for adequate equipment and materials with an effect size of 78.6% (f=11), difficulty to prepare and practice it and having no relation to the education system with an effect size of 35.7% (f=5), and inapplicability in crowded classes with an effect size of 28.6% (f=4). Examining the participants' suggestions to improve the applicability of STEM education according to Table 4 , it is most suggested that the teachers should be given in-service training such as seminars, conferences or workshops, and provided with material support at the maximum with an effect size of 45.5% (f=5). DISCUSSION It was aimed in this study to determine the importance and the preponderance of the opinions of teachers, students and teacher candidates on the contributions, limitations, and applicability of STEM education by meta-summary method. Accordingly, 390 expressions were extracted from 22 research reports, and 31 expressions with a frequency effect size greater than 15% were abstracted. The contribution of STEM education to knowledge (1 expression), skills (9 expressions) and affective (5 expressions) dimensions of science curriculum and to SETSE context (2 expressions) was abstracted with a total of 17 expressions while its limitations were abstracted with 2 expressions, and the suggestions for its applicability with 2 expressions.
International Journal of Instruction, January 2019 • Vol.12, No.1 When the contribution of STEM education to the knowledge dimension of the curriculum was examined, it was found most appropriate for physics subjects covered in physical phenomena which give scientific information about different types of energy, the concepts of force and motion, their qualities and interactions. According to Eroğlu and Bektaş (2016) , this is due to the fact that STEM activities are mostly performed in physics, whereas it is a misconception and STEM activities are also suitable for other subject areas of science. Examining the individual studies in the literature, though there are studies about the physics subjects which are widely involved in "physical phenomena" (Akdağ and Güneş, 2017; Çetin and Balta, 2017; Erdoğan and Çifçi, 2017; Özçelik and Akgündüz, 2018; Yıldırım and Selvi, 2017) , various studies can also be seen in chemistry subjects that fall only into "matter and its nature" (Ercan, Bozkurt Altan, Taştan & Dağ, 2016; Tarkin Çelikkıran & Aydin Günbatar, 2017) and in biology subjects about "Living-beings and Life" (Sümen and Çalışıcı, 2016) .
It was determined that STEM education contributes most to the development of life skills in the skills dimension. Life skills consist of sub-skills such as analytical thinking, decision-making, creative thinking, entrepreneurship, communication and teamwork (MoNE, 2013) . In addition to life skills, it was widely revealed in the studies involved in this meta-summary study that STEM education also contributes to the development of psychomotor, scientific process, problem-solving, critical thinking, engineering and design, imagination, inquiry and 21 st -century skills in students. The 21 st -century skills actually contain most of the other skills. Although 21 st -century skills are defined differently by different organizations and researchers, according to MoNE, they are composed of skills such as creativity and innovative thinking, critical thinking, problem solving, decision making, metacognition, communication, teamwork, literacy of information communication technologies and integration into the world (Çepni & Ormancı, 2018) . The finding that STEM education contributes to skill development is paralleled by the result "STEM education strengthens the creativity and problem-solving skills of students" found in the meta-synthesis study conducted by Yıldırım (2016, p.28) . These skills are considered important in that they contribute to the development of cognitive, personal and interpersonal aspects of individuals and realize their potential by preparing them for the complex problems to be encountered in their lives (Ontario, 2016) . In addition, the individuals who have these skills can more easily adapt to the qualifications expected in their professional lives (MoNE, 2016) .
In affective dimension, STEM education was found most to attract the attention of the most students, to arouse interest and curiosity, and to provide them with the motivation and desire to learn. Motivation in education affects what students will pay attention to, how long they will keep their attention, and how much effort they will spend on learning (Smaldino, Lowther & Russel, 2008, p.90) . Therefore, the high motivation of the students can contribute to the high academic achievement of them (Kusurkar, Ten Cate, Vos, Westers & Croiset, 2013; Alkan and Bayri, 2017) . It is a common finding in the individual studies that, apart from motivation, STEM education enables students to develop positive attitudes, gives responsibility, increases self-confidence, and raises awareness of both real-life problems and themselves. In support for these findings, Yildirim (2016) and Nite et al. (2017) found in their meta-synthesis studies that STEM International Journal of Instruction, January2019 • Vol.12, No.1 education contributes to the development of students' positive attitudes toward STEM domains. The fact that students develop positive attitudes toward STEM domains can also support their future careers in STEM fields (Koszalka, Wu & Davidson, 2007) .
When the contribution of STEM education to the Science-Engineering-TechnologySociety-Environment (SETSE) context was examined, it was found that it creates career awareness at the maximum. This finding shows parallelism with the result "STEM education has increased the desire to gain professions in STEM fields" in the metasynthesis study conducted by Nite et al (2017, p.43) . One of the main purposes of STEM education is to increase the number of students who select STEM fields as a profession by expanding the workforce with STEM skills (NRC, 2011). Thus, it is possible to get a chance to be one of the countries that contribute to economic development and determine the future by meeting the needs of the qualified workforce of the business world (Turkish Industry and Business Association [TIBA], 2017). The other contribution of STEM education to the SETSE context is that it builds the relationship between the STEM fields. STEM education makes the interdisciplinary connection through real-life problems that can be solved by using the knowledge and skills of students in science, mathematics, technology, and engineering (Moore & Smith, 2014) . In this way, the conceptual learning of students in STEM fields increases (NRC, 2014) and their academic success improves (Yıldırım, 2016) .
It was determined that the most important contribution of STEM education to the learning-teaching process is that students can learn by fun. The reason for STEM education being fun may be that students are faced with a problem that can draw their attention and thus, they are actively involved in learning by doing within collaborative groups. Through STEM education, effective and permanent learning can be realized by transferring the contents of the lessons to real-life and making them concrete. To support these findings, according to NRC (2011), effective STEM education was determined to be the teaching that takes advantage of the interests and experiences of students, reveal what they know and build new knowledge on their knowledge, and encourage them for active participation. For this reason, it is proposed to use inquiry-based, problem-based, and performance-based and constructivist teaching approaches in order for the curriculum about STEM education to create such a learning atmosphere (Land, 2013) .
It was determined that the most important limitations of STEM education are that it takes time to prepare and apply, and is costly as sufficient equipment and materials are required. In addition, the difficulty in preparing and practicing it, the unsuitability of curricula, and the inability to apply it in crowded classes were identified as the other common limitations of STEM education. According to the results of this study, it was suggested most that the teachers should be involved in professional development programs and provided with material support in order to increase the applicability of STEM education. In support of these findings, it was determined in the study by Siew, Amir, and Chong (2015) that the difficulties encountered in STEM education are the inadequate experience of teachers, high cost, poor material and the duration. It was suggested in the same study that, in order to overcome these problems, teachers should be given STEM-based project preparation training, group activities are to be done, easy- Instruction, January 2019 • Vol.12, No.1 accessible and recycled materials should be preferred, and STEM projects should be done outside of school hours.
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RECOMMENDATION AND LIMITATION
As a result of this meta-summary study, it can be suggested that (i) STEM education should be given not only in the field of physics but also in other areas, (ii) STEM education practices should improve the various skills of students, increase their motivation and teachers should include such practices as they are entertaining, (iii) material support must be provided since the most important limitations of STEM training are time-consuming and costly, (iv) teachers should be given professional development programs to prepare STEM projects. This meta-summary study is limited to qualitative research conducted in Turkey. To see the big picture, incorporating international literature or performing mixed-method research synthesis involving the synthesis of quantitative data by meta-analysis as well as meta-summary for the future research synthesis studies to be conducted may as well contribute to the field of study. In addition, primary studies included in this metasummary study are the researches that examine the STEM-education-related views of participants who received STEM education. It is suggested that future studies should be experimental studies examining the effect of STEM education on various learning outcomes, rather than taking opinions of participants.
